Affinity purification and catalytic properties of a soluble, Ca2+-independent, diacylglycerol kinase.
We used a new procedure that involved selective enzyme binding to lipid vesicles to partially purify a soluble diacylglycerol kinase, then studied the relation between enzyme-vesicle binding and activity in vesicle-based assays. The vesicle-binding procedure required about 2 h, increased the enzyme's specific activity 50-fold with a 50% yield of activity, and combined well with additional purification steps. Studies of the activity of the partially purified diacylglycerol kinase toward vesicle-associated diacylglycerols revealed linear reaction kinetics that reflected enzyme binding to the vesicles; factors known to influence enzyme binding to the vesicles affected enzyme activity only indirectly, not by influencing the diacylglycerol kinase reaction itself. On the other hand, special incubation experiments that caused both substrate depletion in vesicles and enzyme stalling provided evidence that the diacylglycerol kinase could desorb from these vesicles, adsorb to freshly added, substrate-containing vesicles, and resume catalysis of phosphorylation reactions. The molecular basis for this enzyme-vesicle "hopping" behavior remains to be clarified. But enzyme-catalyzed conversion of diacylglycerol to phosphatidic acid may not have been a contributing factor because separate, enzyme-vesicle binding experiments showed that the enzyme had only a marginally higher affinity for diacylglycerol-containing vesicles than it did for vesicles that contained comparable amounts of phosphatidic acid. The combined results of our experiments suggest that the linear rates of diacylglycerol phosphorylation observed in standard assays with diacylglycerol-containing vesicles may have been combined functions of both the rate of enzyme hopping among vesicles and the rate of diacylglycerol phosphorylation by enzyme that was bound transiently on substrate-containing vesicles.